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Abstract 



PROBLEM TO BE SOLVED: To provide a minute circulation device which can excellently be controlled 
synchronously in parallel. 

SOLUTION: This minute circulation device for injecting a series of movable reaction chambers (102, 
103) and immiscible segmented beads (101) into micro- channels (21-26) synchronously in parallel is 
provided with an injecting means (10) for injecting a liquid for the chambers (102, 103) and another liquid 
for the beads (101) alternately in parallel and a first controlling means for controlling the propagation of 
one of the liquids in one channel. The first controlling means can stop the propagation of one of the 
liquids in a region (31) by making good use of the action of one of the liquids according to the physical 
and chemical characteristics. 
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§ tctt«tt#M* LT L * 3 J; 3 *»**flyir*4 . * 
ifi^JBSaUE (Tt ) b%->XL&offlftZm±t 



« 2iu»n« (32) ±9 fc&iwa <t«hbl nr 

*«) fciSWCV>f ^a^r^tr^'J (2 1-26) 
LTi«IS*n>t1»<0«ttr^^*ttra-r*ii:t:J: 

[0042] V^<0*^B*f^Cj3V->"C, ffiMW, h-tfr 

^znmxvLtz^cnt^hztifih^nh. zta*. m 

7tc*$tiT^4. H7fc:fe^Ttt, 

JEf-^ w« (10 2) t'o Ucolfflfc:. h (Xi/) 

Hircft*. wfc. mHzjmm&v>mftb'oLe>ffiv> 
RmzGLtztmizis^xit. ffi&b&i)b<7)ffi<7)im 
mmmmx'hhzbifi^tix^h.mw.. 2mm 
mm<ox -x*x< l zmm?&?m t gj) z^m-tzMmw 

ft h . f-v */H*ifc*Jlt6 j»M/96*3K«*(W«r 6 - 

izbtz^xoimMmmzwz&z uts. 

^$tLTV^0iJ^i: LT^SteJgfiltCtSV^Tti, iaS« 
«(31, 3 2 ) fcv^d 2oeo/rft««*<iSttfe^T^ 

ft&imz&ifz z b tfixz h . 

[0043] ~7 A ?U+**.)Vft\ l Zi5lfth2'}<r)fflk<7) 

#<^Mzm-&temm^m±. maHMLttt-z* 
^mmznvx ^mm-th z b tpx-z h . fm^mi 
*>\-<n>®m^m*®m^z> zbizx^x, tm^sm^m 

mLfz'0$>Z>WZiimt5 J £fz'0^&ZbtfXZZ>. fiitt 

[0044] m t Jt«a*i£{i, 1a 2 -las 

2ocoffl^tcfev^-c , K1W#gb&««g»WTft a^Kli 

[0045] SBESW«»*fc:«^< *«^0l5^-6fcA 

^iloc7)-7-f ^af-r^/PO-iWWfJW, 
•C'{iv>f ^ ndf -r t*7 U (40) <r>— UfttiW^ H 9 

(<zmWHtZtifzi£kj)mt>ti&£ 3 s t^t^^n 

i-*r*MzttLxz<n£otcm$m^mtfmmiztih 

Zbl±. mmZtl&X'&Zo. 2r><r)W.fa (4 1 , 4 
2 ) C03 ( 4 2 ) (4. IlfCSL 

T, ^id55rJBc*ii. M«tt»**fc«aBE«S![*trCft 
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fcfu-c. &&g fcjiwate (43) ^fltffl-r* 
c o o 4 6 ] * fc, a»o#OTfcfc^TM;«i«# i o 

0 0 ffireJM* U#& <k P *r v?-* h UaMa^ua* 
«effl^4itt>-CS& <*l!1#ffBJ*ffl*SjS5, 54 

[0047] 1 o 2 *:Ji 2 o^flsog»051W»^« 
{4. HmWlltl^ (electrowettingeffect) IZ&^T 

jmt hzt wx- * & . m§\«ffi§ft£> & \ mw&wm* 

■?>. 3fL^PLT«4, Gruno BERGE ^zXh C.R. Aca 
d.Sci. Paris, Vol. 317, No. II, pages 157-163, 199 
3 (C&tfS "Electro-capillarity and wetting of ins 
ulating films by water" bMi~ . Junghoon L 
EE Chang-jin KIM RlZ£& Journal of Micr 

oelectro-mechanical Systems, Vol. 9, No. 2, pages 
171-180, 2000 izm-fh "Surfacetension driven micr 
oactuation based on continuous electrowetting (CE 

•»T, rVN'^f ^rttaaw-i 2-5<0»Sftod*>co-^rc7) 

«aaBM«at«* . ^ ? q** b^ y rtta wcihm* 

[0048] «Stf^h.SMIfc:a^<*ffi*0e^ft3t 
Mz. tztd 1 ocov-f ? ndf -v b°9 'J (50) c7)— gfrfr 
01 OC*3V^T*$^rSiaFfffiEtCJ:-5T^$^ 

x^h. mimzmmikztifz&xtf'&bti&xo, & 

3. V-f ?D4f+t?'J (50)11 V-f ?o^->rb5 
•J (50) OjJgfcT»fc<0*;h/mfci«3;h.;fc 2-? 
(51, 52) frfl|*.TV*£. ClOfflfcfcUT 
T*«§ (5 2) itCfc^Tv^^o^-A-b^'JcOrt 
#£|4nwt N *!B££fcJI (53) jMfcKSJvtV**. 

zcomm&fettma. m-jjcomm < 5 1 > ±tct^i^-r 

4 i t *«tl ,tf (51, 5 2) <03R^r±fcjaaR-r4 
itms. v^^odf-^f7'J (5 0) rttefcwc 
14. *tt^#>^&Mfc^»RJEf-^ W< (54) 

commt-x (55) t. frt>ffii&ztitc-'&<v : t>cotf 
swrra. -siwrt-vy^ (54) £*rra»t«z>»HH$tt 

b. Hfitb'-X (5 5) £$rr»#<DR«8tti:tt. 5 
vHcfflirrS. li(51, 5 2) Hfc^fflH^EpjPS 
il. SrtS*^ RJEf-frW-? (54) *<«fig (51.5 



2) HWcfflaLTv^t&fcui, ^^Lr«o<i«o?et* 
<7)ili"itt:#tt*-f & ; b tfmmz f\.h. iot.v^? 

odr^b^'JcOgSi^pttSr^-rsct^T^I.. W 
fc, 1 -3<0*T»r?-* WN* (54) £&-f &ffc#€IE ( 5 
1. 52) fSUzim.LX^i.btiZit. mMZ&±Zit 
hZbtfX'ZZ. Ztlt> mm<?>WSMtffflk 3 fl£ t 

[0049] ^*-?mmzm^<iTmim*i-htz#> 

Hz, tzti l rxrnA 9 -v b°5 U (60) S5#fi 
tW, 01 i^ts^T^§^ri*illrffi0t«fco-c*§ixT 

$ixT v^^-t^T^v-f ^ o^-a- b'7 U tcM tT ^<73<J: 

5. -e^?ndf-vb=HJ (6 0) {4. ^< k t locT) 

[0050] ^-vb^yrttcfcft&^^x^xcsH-r 

(4, mrefcs. zwrntifi* ^-x^x^mitr^ 
tiMzmmztiz. mm. ^vjvmzimzmm 
nm.zmfctzt£vx'+Mz^Mtt.*ffd zbtf?* 

Z.<r>Z.b\t. &<<7>j£mt,zjs\,^xmzM.iiiZtiX^ 

ZMZfflLXlt. Jun ZENG ftffe(C«tl) Micro Tota 
1 Analysis Systems, 2000, Kluwer Academic Publisher 
s, pages 579-582 lZt5tf& "Designanalysis of capil 
lary burst valves in cernrifugal microfluids" b 

mthxmzmkth z t i. . ; owi4t4. 
mz&^xim-t& z b . 0 2 ~08 iztftTt^ 
a xiz&^xmazixx^fcmiMwmtz. u?u 
r**ji>ftizt5^x%.m:mMm£tt.zmmLft&£ o 

^-rt'yVmmzX^X. tfM-r&ZbtfTZZ. 
[0 0 5 1 ] ff* t<{4, v-f^nf-v^;U-r^r*>*>v 
-f ^adf-rb-^'J (6 0) «F*1®{4, Stt^ttfc £;h.S „ 
«Bc<0^T»Ki6f-v^'« ( 6 2 ) {4. *ttffl3&»6»j«S 
itTfe 0 . ^Ob^^ > h-fLb'-X ( 6 3 ) «4, mt 

llXJiVb^-ytzkotc. fc t,±mgmvEcom* t> 

mzmm Ltzt$jax\ «B*fc»±s** - 1 § . 

[ 0 0 5 2 ] 01 2(4. *<OfiSffS#02~08£^$ft 

«t d ^*^(= x h mm mm Af i <^x{\ 
[0053] 01 2(c(4, Mfmm&wnw (N« 

«) ^m^^Ltz^WTU- h (71) t. Ml 
(M»I) <0«^*RJ63W*#*Ufc#Fru-h (7 

2) fc, zaktztix^z. »mt. ±ft¥«¥*t=ae-> 
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fZ 1 OtfDKJ&gfiJ k 1 Otf0l#fl k CDMSlZttm LT \^ S . 
£^fi<j#JiIt4, (81) ZffitXK&m'I^S. 

mmt-f%i>-h-?4?ni/X7-J± (80) rt^tj^tfi 1 
fcftS. fiS/hSTpiastt (80 ) it. mi 3fc*JVvcte, 

i ) <nmz. aft t<ti, Nfflks^s. 

[ 0 0 5 4 ] H 1 2 £^±^Wra£S§<4, MM»iErt 

[00 5 5] (8 1)li, 7^f?Dfi-/ 

(73) Sr^-LT. #FXb— b (7 1 ) <0loo#F 
fcJtLTjtfS^flTV"-!.. 4~>T, f-v*M*l£, 

isi-im#, mmiz%mth, z^ta. w*hi 

&A<4, CT^tfSUj^yrtv^Ttid^r. a^r (7 
4) zmm Lxff ozt arc* & . 

[0 .0 5 6 ] tt9 < 7 5 ) (i. Mffl^j&pjfr-tr^L*: 
#F7V- h (72) l*j£>##FF*Fvk ^- F;P£*:14 

t^-y^ (76) i^mz^nhux-y hi. Mtt&miz 

^LX^&. %.fcm<0m\. &4l>', ?^DyXfA 
(80) F*]£*fLT<7D, ®3lb^Rj£5W<0&At4, 
yiS-r-isV Vis {11) k ®&^)V7 (78) bliZX 
otffMS. C?tf'-y h ( 7 5 ) (4, & iz. KfaffllzM 

t xi mm&omftTh <o ^Rmmm-> u -x^^ 

[00 573ttf (10, 13, 31, 32, 21-2 
6) (4, 02^*5(t^.#g|5Wi:|BltgB«^^LTV^. 
x^MX (100) KiStt-g.-?^ ?u=*^t:5'J{4, 
^K8 1) tf)fStk:£<[R]tifck£*Vt^.§>. flf-Sf- 

(3 1, 3 2) 14, «*Hf. fflflSfBWfciSU'CV^. 

[00 5 8] 01 3(4, 2^7V-h5rfi^^-U-T 
»*-T-S^i:(CJ;-5Tf#^^^^^n^XxA (8 
0 ) imLX^Z. HI 3t:*J{tSBi®{4. J>£ loco 
f-v*A- (8 1) «0*K=»oT»^*LfcBfHT*>&. f- 

**>v (8D11, %mmn (82) k amman < 8 

3 ) fc£*rL"TV*4. 

[00 59] Si5OT"7>f ^o^-vtT^'J (2 1 — 26) 
(4, S1SBHP (8 2) £tf-LT, 3S« (80) izttLX 

m&ztix^t. mm^tix^^mmzmtx . 
«4, aaawgHs^fc. a*v*«, ^ajs^t, 

V^(4, *Mrtr5U (79) *«illSSn"r^i»faSBIlP 
(83) Sr^-trffi^v^ ?nyx^k , JgiMSix 

[00 60] -?J fUisXy-J* (80) {4, S&fc, f- 
-v*/w (8 1) £*fLTi!)lLTV^ilP (84 ) 

it^i.. ztihma (84 ) {4, v^f 

(73) feWHLTV^*. gBff (90) tiK ?^Oy 
^fA (80) «aT«dR9ftfrt&*iT<r>4. SB« (9 



0) (4, 0>Ji.J4\ ft^K81 ) ^SrSBlL-CV^^ 
ft(c*f LT WM ? U»*^f-xSft»^< 
^xkSftS. 

[006 1 ] *SMB£J: i&AfO'W Xt4, NfflO* a* 

tf^ vi,zfrtz^xm\mzi)^mmwj:m®.x\ »o 

^IlSlEft^A' (10 2) hWm*.7*VYWd- 

x ( i o i ) tzffizx*i&mm®i'V-xzi)EM-t 

XfA (80) (T>*h*r*)V (81) 'Vki'Jii-rS. 
f£, iTORJB^-v ^a^-i-y (73)* 

m&Lxmn (84) iaLr«assnr*fcK»i:a 

4oT, £<6«MMcfcvvai, SSttaJrtfcrfc 
WC N X MfflOSfr 4RiB£*ff i k £ . 
[0062] J: -SxA-f Xfc 4V^&(4, 81* 

m&mrt zizmvxmm-r&zkwx'Z. mm. m 
osKm (muz. pcr, lcr)^. &m?wcoftm 

m, ^^Hfi-r s (^ txim-tt zttfxzi. 
[oo63] mux. ±^m#}Rim*mmt&z 
tfc«to, ^cpcr (Jt<v*y— vmmsuti) t^-? 

Jfci3fcDNAiW!Rj6*l¥3 6. ClfL^W 

tT(4, Hlg^gaittffBHfflSmO 1/07 1 5 9-t*# 
dc0»4, 01 2 fci t^Hl 3 
K*JV%T»^- (80) T'^U^^r^^nyXf 

^«asB^tcWL-COPCR#l«<oj)Stf*ifei:, *BB^ 

1 1 9 6 (1<7)#F tPC RRJtmWlZtt L T 9 6 fll<9 
#Ft*ttfflU/S*&t:Ji. 9 6x9 6T'S>l». 
[0064] *^HJ(i^ ^*^ffii:Jt® LT , ^< 'J 

^A«4, l/i 1 iOt^V^it-r 

-Sd t tfv* zax-hiximn***:? u t^-o-c 

M?iJWC:fr;b:ft& . i±ASt4, KttO. OlAilk 
^dtiimTi>iXfflWZti&. ziA»St4, ^t?U 

X(4, iSAf-^^ (12) WS«<OSJg-CS>i.. iiA 

zti&fcmmm^ u -x{4, sagw<?«t:Rif *»jrr*» 

^rv^ «yU<4, 2 0 0fflliLh) . 

{4, ttRW*«ST*4. S4>fc, 7-f-H/N' y^^^ 

(aA^-^^U (12) kiSJgSiS (31, 3 2 ) ko 

rac7)8Egi) (4, ^m&mi-*>*<?)W&t-tyxvyit 

t'-XcoS«kcOiKiKiESr^"tgk-r&. ^A-f^'J^ 
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. . mz&^x®.mZtiX^&-$-'^Xcr>7'(y°<7)#F7U- 
111] KJ&fHtts^ U -X^WMWrScfHT* -5 

[03 ] *ftffl(c J: *#fl«HJ»3E*T><-f 

[04 ] *^BJ(;J; g.M^IWISlfflaAx^M ^-T 

mmmxh^x. Offlmontt^Lx^z. 
[06 ] zmmmm&XT'U x^^t 

wmmx'hix. mmm^m^^Lx^t. 

[07 ] *«hhcJ: SM^JWlHOSaAx^M xS-^-t 

[08 ] *muz* zmmmi&KT'V xzjjk-t 
mwmx-h-ox. gwwwKWRi/o**. 
[09 1 j; &mmmm&AT'U xiz&w 
7u+v*mz&lx<o. m$mwm?m.m* 
mm^-rmx-hh. 

[010] *&Wlz X h M n ««± Av-'v nM x fcii 
cD{§OT£f$W;:*-r0T*&& . 

[01 ] 




[0ii] i&mzzhmm^wsj^fi^ mz& 
?ni-**MzmLx<7). ^j.-rmmmz- 
&<7>imzmmiz7fk-fmx'&2>. 
[0i23 *&mz i h'mm mmmx^u 
m t ti4EM¥m%.m& zm®mzttmx'$> & . 

[013] 01 2lZ7r^&W¥&)Rm$sWztex^x®. 

mztimA^m&ttiTr^wxfowmmx'hz. 

1 o &R®m (fittf, &A^&) 

1 1 ^*/i^$Aas 

1 2 aAf-v^p 

13 (PttJ^S) 

2 1 V-f ^O^A**^ 
2 2 V'f^DfA'^l' 

2 3 

2 4 ?o^-v*;u 

2 5 -7^f^of-v^U 

2 6 "sM ?n-f-v*/l^ 

3 1 iSSiS® 

3 2 &£im{ffi.®) 

8 0 V-f ?D/XfA 

8 1 -f-v^VU 

8 2 gffi^P (Igl^^P) 

8 4 SMH8P <S&2g«PlP) 

10 0 m/jNgSGlT-VsM X 

101 ^^yHbt'-x (t^yf-gW) 

102 ^TUKJE^-^WN' 
10 3 ^tbKJfc^-r 

[02] 
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